The differential activation of phosphatidylinositol-3 kinase and mitogen-activated protein kinases by PDGF-AA and IGF-I might explain the synergistic effect of the two growth factors on the proliferation of AKR-2B fibroblasts.
AKR-2B mouse fibroblasts express similar numbers of alpha- or beta-type PDGF receptors on their surface. Previous studies showed that PDGF-AA alone was unable to stimulate cell proliferation. Simultaneous addition together with insulin-like growth factor I (IGF-I), itself also inactive, led to a significant proliferation of the cells. In an effort to explain this synergism of the two growth factors we describe here the effects of the isoforms PDGF-AA or -BB and insulin-like growth factor I on three distinct signaling pathways, i.e., polyphosphoinositol turnover and [Ca2+]i increase, phosphatidylinositol-3 kinase, and mitogen-activated protein kinases. Whereas PDGF-BB effectively stimulated all three events, PDGF-AA failed to stimulate the phosphatidylinositol-3 kinase activity, but stimulated the mitogen-activated protein kinase to a maximum extent. In contrast IGF-I had no effect on mitogen-activated kinase but strongly stimulated phosphatidylinositol-3 kinase activity.